and a normal EEG. Furthermore, epileptics are said to be more susceptible to drug-induced decerebrate rigidity. IS In conclusion, it should be stressed that it is impossible to specifically implicate propofol in any of our three cases, but whatever the neurodiagnosis and the name we attach to the 'convulsions', they can cause serious harm to the patient either by trauma occurring during the seizure, or hypoxia from loss of airway control or complications resulting from regurgitation and aspiration of gastric contents. Hence, it might be prudent to repeat the warning of lones et af.1 that propofol should not be used in epileptic patients (or at least female epileptic patients) at present. The risks to day-surgery patients who return home within a few hours of propofol administration should be borne in mind.
of reflex sympathetic dystrophy,2 but has not previously been described in the management of upper limb ischaemic conditions. CASE 1 A 29-year-old woman presented with ischaemia involving her left ring and little fingers. This problem had originally begun ten days prior to admission with pain and gradual discolouration of her fingertips. She was a non-obese smoker, who took the oral contraceptive pill. She denied intravenous drug abuse and gave no history of trauma to the arm or hand.
Examination revealed ischaemic changes to the tips of the left third, fourth and fifth fingers, the fourth and fifth fingers being almost black over the distal phalanges with some extension of ischaemia onto the middle phalanx. The third finger showed a mild bluish discolouration of the tip of the distal phalanx only. Sensation was altered in the tips of the fourth and fifth fingers. Her ulnar artery at the wrist was impalpable, but all other arteries in the arm were clinically normal. Angiography was performed and revealed an occlusion of the ulnar and interosseous arteries at the wrist and a tapering type of occlusion of the digital arteries of the third, fourth and fifth fingers. The appearances were more consistent with a vasospastic rather than an embolic aetiology.
As the vascular surgeon did not feel the lesion was amenable to surgical intervention, a conservative regime consisting of oral nifedipine and heparinisation was commenced. A request to the Pain Service for stellate ganglion blocks was made and these were performed twice daily for 48 hours.
The blocks were performed via the anterior paratracheal approach 1 with bupivacaine 15 ml 0.25% and adrenaline 5 mcg/ml. This treatment regime produced favourable results with improvement in hand temperature, pain relief and skin colour over the ischaemic digits. However, 36 hours after the last block, pain and cyanosis returned. We therefore decided to re-establish sympathetic blockade.
An interpleural catheter was inserted between the fourth and fifth ribs at the posterior axillary line on the left side. The approach was as described by Reiestad and Stromskag. 3 An epidural catheter was threaded eight centimetres into the interpleural space directed medially, posteriorly and superiorly towards the vertebral bodies and the apex of the lung. After aspiration for air and blood, bupivacaine 30 ml 0.5% with adrenaline 5 mcg/ml was introduced. This resulted in sympathetic blockade of the upper limb with a skin temperature rise of 3°C, the ischaemic digits becoming pain-free and a subjective improvement in colour of the fingers occurring. The interpleural catheter was topped up twice daily for the next eight days with the patient in the lateral position and slightly head down. The first three top-ups were carried out in the operating theatre with ECG monitoring and blood pressure measurements made at five-minute intervals. No arrhythmia or blood pressure change was noted and subsequent top-ups were performed in the ward without ECG monitoring. The patient was confined to bed for two hours after top-ups and was then free to move around; no hypotensive events occurred with this mobilisation. A Homer's syndrome was clinically apparent when the patient was assessed thirty minutes after the block.
When the blocks were finally discontinued, the hand remained pain-free with normal colour and sensation. At follow-up four weeks later, the hand was normal in all respects.
CASE 2
A sixty-year-old woman presented to the Vascular Service with a painful blue left index fingertip. There was no history of trauma, drug abuse or connective tissue disease.
Angiography revealed an abrupt occlusion of the palmar digital arteries on the radial and ulnar sides of the index finger. The findings were thought to be due to thrombo-embolism. There appeared to be no element of vasospasm involved in this case.
Treatment consisted of heparinisation, oral nifedipine and sympathetic blockade of the arm using an interpleural catheter technique as described in Case 1. This sympathetic block produced improvement in skin temperature and reduction in pain. There was no immediate improvement in skin colour after sympathetic blockade. Top-ups were performed twice daily with bupivacaine 20 ml 0.5% and adrenaline 5 mcg/ml with the patient in the lateral position good side down, and tilted slightly head down. Again these were performed initially in the operating theatre with ECG monitoring and then subsequently in the ward. Improvement in circulation occurred slowly over the ensuing twelve days. The patient was discharged with normal circulation in the hand.
CASE 3
A 23-year-old Australian tourist on holiday in Europe presented to a London hospital with pain and ischaemia of her right third, fourth and fifth fingers. A diagnosis of Raynaud's phenomenon was made and management consisted of a prostacyclin infusion and high-dose steroids. An axillary plexus block was performed with indwelling catheter and maintained for 48 hours. She then returned to Australia for further management.
On arrival at our Vascular Unit about 48 hours later, her middle finger showed 'fixed' staining of the tip of the distal phalanx. She had considerable pain in the right hand, mainly the ulnar three fingers, ,and these fingers were also cyanosed. An interpleural catheter was inserted and bupivacaine 20 ml 0.5% and adrenaline 5 mcg/ml injected interpleurally as described previously. Within thirty minutes the hand became pain-free and normal in colour: a right Homer's syndrome was evident at this time. The sympathetic blockade was maintained with twice daily top-ups for a further six days.
This patient was noted on admission blood tests to have a creatinine kinase elevated to 875 UIl (normal range 30-180).
She subsequently lost tissue bulk on the pulp surface of her middle finger leaving a small dimple. She did, however, preserve the rest of her distal phalanx and is not functionally affected.
DISCUSSION
Sympathetic blockade of the upper limb has an established place in the management of reflex sympathetic dystrophy and ischaemic conditions of the hand and arm. Lofstrom and Cousins list as indications for its use, traumatic arterial occlusion, vasospasm, frostbite and Raynaud's disease.! It has also been used to treat arterial spasm due to inadvertent intra-arterial drug injection. 4 The approach to this blockade has traditionally been eit/,ler by stellate ganglion or brachial plexus block. The stellate ganglion approach is suitable for single injection techniques, but does not readily lend itself to a continuous catheter technique, the catheter tending to dislodge due to the neck movement. Furthermore, the risk of repeated injections increases the risk of inadvertent intravascular injection or injection into a dural cuff, recognised complications of the technique. As in our first two cases, because heparinisation is required as part of the patient's management, the further risk of haematoma formation is added when the technique of repeat injections is used. We considered that to cease the heparin and fast the patient for daily injections was an unacceptable option.
The brachial plexus route can provide a good sympathetic block and lends itself to a continuous catheter technique. 5 The catheter can, however, be difficult to secure and may be dislodged or migrate. If blockade is continued for several days, the sensory and motor blockade of the arm may be poorly accepted by the patient. Patient 3 commented on this side-effect of the axillary block she had experienced in England.
In contrast to the above methods, the interpleural route is an easily performed technique requiring little specialised knowledge. The catheter is easily fixed in place with little likelihood of dislodgement or intravascular migration. Since no significant motor or sensory block of the arm is produced, the patient is free to move around and can eat, read and function normally. This contrasts favourably with brachial plexus block techniques. In our three cases, no patient had any demonstrable motor block of the upper limb. On questioning about sensory changes to the arm, again no change was noted. This contrasts with Reiestad et af2 who reported a partial ipsilateral brachial plexus block using a similar technique to the one we have described. We did however note block of intercostal nerves, and complaints of altered sensation on the abdominal wall were made by all three patients but this was well tolerated. The anatomic basis for the technique can be readily appreciated. The pre-ganglionic sympathetic supply to the upper limb arises from the T 1-T6! spinal level. These pre-ganglionic fibres passing to the inferior cervical and first thoracic ganglions on their way to the upper extremity explaining why, to achieve good sympathetic block via the stellate ganglion approach, local anaesthetic must spread in the prevertebral space down to at least T4.! The interpleural approach would thus seem to be an ideal method for approaching the thoracic sympathetic chain.
The only barrier to local anaesthetic spreading onto the sympathetic chain when deposited interpleurally is a single layer of pleura. That the local anaesthetic can easily penetrate this layer has been demonstrated by Brown and Tewes 6 who reported a case of Homer's syndrome after intercostal nerve block. Nunn and Slavin, 7 using India ink in cadavers, have demonstrated that solutions can readily spread from intercostal spaces medially into the paravertebral space and potentially block the sympathetic chain. It should thus be easy for solutions in the interpleural space to block the chain especially if the catheter can be placed in close approximation to the chain and the patient positioned to allow gravity to move the solution in the desired direction. Reiestad first described this technique and patient positioning to produce sympathetic blockade of the arm to treat reflex sympathetic dystrophy. 2 The risk of involvement of the cardiac sympathetic nerves must be remembered when using this technique. None of our patients demonstrated any cardiovascular instability: however, we feel it is wise for initial doses to be performed using ECG monitoring and in an area where resuscitation can be performed quickly should problems arise.
Obviously with only three reports to date in the management of ischaemic hand conditons, we cannot make any firm recommendation on the correct dosage, positioning or duration of treatment.
Further research is needed looking at these aspects of management, especially, we believe, the dose requirements to produce sympathetic blockade by this route.
We have presented three cases where an interpleural catheter local anaesthetic technique was used in the management of ischaemic conditions of the upper limb. Using this technique we were able to demonstrate in all three cases a sympathetic block of the upper limb, as evidenced by diminished pain, improved temperature in the hand and a Homer's syndrome. It is a technique which is efficacious, has a high patient acceptance and is appropriate even when the patient is to be anticoagulated. It is not, however, the only form of treatment for these conditions and should only be used in conjunction with vascular surgery consultation.
